AUG. 15.2002 3: 16PM 



TOWNSEND&TOWNSEND 




Thomas Nowak et al. 
Application No.: 09/905,515 
Page 2 



NO. 859 



P. 6 



PATENT 



7, (Once Amended Heiein) A method of 
processing equipment, said method comprising: 

introducing a first preciitrsor to a dissociatof ; 
dissociating said j&rst precursor to create^ jirst pl^ality of radicals; 
introducing a first portiim of said first plurality ©^radicals to said 
equipment^ a second portion of said fi^gt plurality of radicjils re-associating to create less 
reactive elements; 

introducing said less reactive elements to S£id eqttipment; 
dissociating said less rqpctive elements to f|>nn a second plurality of 
radicalsin-said equipment; 

introducing a second pcbcursor into said eq^pment, wherein said second 
precursor bypasses said dissociator; ar .d 

^using the first and secoiitd portions of the fiifst plurality of radicals and 
constituents of the second precursor to plean the -equipment. 



8. (Once Amended Her 



first plurality of radicals is greater than 



10. (Once Amended Herein) 
precursor comprises a fluorinated speci 



1 1. (As Filed) The mettjod of claim 7^ wheifein said second plurality of 
radicals includes cleaning ions. 



12. (As Filed) The metl[ 
at least one of F ions or CI ions. 



dissociating said first precursor provides at least 75% dissociatiop efficiency, whereby 
PFCs in an exhaust from said system e quipment are reduc<!d. i 

9. (As Filed) The met ;iod of claim 7, whei ein said second portion of said 



said first portion 0/ 



The method c 
es capable of supping 



oleanihg a semiconductor 



in) The method c f claiiii 7, wherein sai d 



said first plurality of radicals. 



f claim 9, wherein said first 
atomic fluorine. 



od of claim U, wherein said cleaning ions include 
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13. (As Filed) The method of claim 7, wherein said dissociating said less 
reactive elements creates physical spu ttering. 

14, (As Filed) The inet)!iod of claim 7, whejrein said less reactive elements 
include at least one of F2 or CI2. 



Please cancel claim 1 5 



without prejudice. 



1 6. (Once Amended H^f^) The method qf claim 7, wherein said second 
precursor comprises oxygen. 

17. (As Filed) The metjibd of fflaim 16, wherein said oxygen combines 
with carbon on said equipment to fonii COv 

1 8. (As Filed) A methqfi of cleaning a sem^condubtor processing 
equipment, said method comprising; 

introducing a first prectoor to a remote disfeociator; 

dissociating said first pi pcursor tci create a 

introducing said first pi iirality of radicals to 

introducing a second precursor to said remote 

dissociating said second precursor to create 

introducing a first porticip of said second plurality 
equipment, a second portion of said se;ipnd plurality of radicals 
less reactive elements; 

introducing said jess reactive elements to sajid 

dissociating said less reactive elements to f6nn 
in said equipment. 



19. (Once Amended Hejfein) 
plurality of radicals comprise CI F and 



The method 1 
said first plurality < 
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^st pliirality of radicals; 
said equipment; 

dissociator; 
a second plurality of radicals; 
of radicals to said 
re-associating to create 

equipment; and 
a third plurality of radicals 



df claim 18, wherein said third 
ojf radicals comprise F. 
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20. (As Filed) The metiod of claim 18, 
precursor includes forming a first plaslna and said 
includes forming a second plasma. 



compnsing: 



2 1 - (Once Amended H< 



a housing; 



a remote dissociator coj figured to dissociate a fir^t gas remote from said 
housing, said dissociation fomungjj;e"" 



inio 



itemorj 



a gas delivery system 
said second gas, and a re-associated p 

a local dissociator co: 
said second gas; 

a controller for controlli|iig said remote di 
system, and said local dissociator; and 

a memory coupled to s; 
readable medium having a computer-n 
operation of said semiconductor clean; 
comprising: 

instructions dir^ 

gas and a third gas;^ 

an instmction to 

an instruction directing said local di 
dissociator to dissociate a re-associatec portion of said second gals 



wherein ^aid dissociating said first 
dissociating said less reactive elements 



;in) A semiconductor ecuipment cleaning system 



'nd,gas; 
introduce a portioriof saijd 
clion of said second: gas 
mred to dissociate said re 



id controller, said 
adable program 
g system, said conlputer- 
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method comprising; 
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first gas, a portion of 
said housing, 
•associated portion of 



dissociator, said gas delivery 



em[>odiec 



compnsmg a computer- 
therein for directing 
readable program 



ting said remote difesociator to dissociate said first 

Qontrol said gas delivery system; and 

di$social|or and said reimote 



method for cleaning a deposition chamber, the 
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of tie 



delivering a first 

dissQciator; 

dissociating at least paij: 
dissociator, wherein a first pluralii 

dissociating at lea^t pail 
dissociator, wherein a second phirality 

flowing a first portion 
chamber, wherein the first portion 
deposition chamber; 

flowing a second portidh 
deposition chamber, wherein the secoijd 
reactive elements; 

flowing a portion of th^ 
chamber, wherein the portion of the 
deposition chamber; and 

dissociating at least parj 
chamber, wherein the dissociated less 
chamber. . 



precuiisor gas and a second preciirsor gas into a remote 



of the first precursdr gas jin the remote 
ity ©Radicals are formed , 

of the second precursor gas in the remote 
of radicals are fonr ed; 
4!f the first plurality (if radicals into the deposition 
first plurality of radicals react to clean the 



24. (Added Herein) 
gas is the same as the second precursoi 



25. (Added Herein) 
gas comprises fluorine, and the seconcj 



26. (Added Herein) 
least part of the less reactive elements 
flowing a portion of the of the second 
and wherein dissociating the second 
dissociator. 
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aliiy 



of radicals into the 
rladicals associated to form less 



of the less reactive 
bactive elements retct 



Tlpae method of claim 
gas 



The 



method of claim 
precursor gas comprises chlorine 



le method of claim 
|n the deposition 
jurality of radicals 
pij^cursor gas is 



NO. 859 



P. 9 



PATENT 



second plurality of radices uito the deposition 
seltond plurality of rac icals r)eact to clean the 



elements in the deposition 
to clean the deposition 



23, wiierein the first precxirsor 



23, wherein the first precursor 



23, w&erein dissociating at 
climber \s p^otmed prior to 
pto this deposition chamber, 
perfoijmed exclusively in the remote 
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27. (Added Herein) 
least pait of the less reactive elements 
flowing a portion of the of the second jjjlurality 



method of claim 
}ji the depbsition ch&mberds 
of radicals 



28. (Added Herein) 
contaminated with caibon and silicon 

delivering NF3 gas into 

dissociating at least paif 
fluorine radicals are formed; 

flowing a first portion 

flowing a second portic|ji 
chamber, wherein the second portion 
reactive elements; 

dissociating at least pari 
chamber to form additional fluouine rs :Ucals. 
/'silicon based contaminants on the depcsiti* 

flowing oxy^ into th€i 
with tlie carbon based elements in the 



a deposition chamber 
the method comprising: 



method for oleanixlg . 
iased contaminants, 
a remote dissociate: r 

iof thp'HFa gas in ti|ie remote dissociator, wherein 



olf the fluorine radicals 

of the fluoxine raqicals 
includes flnorine radicals 



29. (Added Herein) 
carbon based contaminants comprise a 



30. (Added Herein) 
reacts with the fluorine radicals to fonii SiFv. and with the 



31. (Added Herein) 
least partially dissociated to create 



32. (Added Herein) 
silicon based contaminants are residue 
the deposition chamber during a 



preceding 
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performed after 
into the deposition chamber, 



Ihe 



method of claim 
BLQic residue. 



liie method of claim 



I 



The 



method of claim 
oxylgen radicals. 



1> iie method of claim 
from deposition of 
deposition procless 
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into- the deposition chamber, 
into the deposition 
associated to form less 



elements in the deposition 
;3uoTiiro radicals react with the 



of the less reactive 
1, wlierein the 
on chamber, andl 
deposition chambe::, wheiein the oxygen reacts 
chamber. 



28, wherein the sihcon and 

29, wherein the BLOk residue 
oxygen to create COy. 

28, wherein the oxygen is at 



28, wherein the carbon and 
SiC material performed in 
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; 33. (Added Herein) I 
computer-readable program embodied 
cleaning system, said semiconductor c 
1 dissociator, a local dissociator, and a % 
. fiom said remote dissociator into said 
[y 1 including instructions for operating sai 
I ^ ft with the following: 
r r/lV delivering a first precui 
t/ dissociator; 
; dissociating at least par 
to form a first plurality of radicals; 

dissociating at least par 
dissociator to form a second plurality c 
dissociating less reactiv 
reactive elements are formed from a n( 
1 in the gas delivery system. 


1 
1 

I computer-readabk 
;thereinfordirectin{ 
leaning system com 
^ delivery system c 
equipment, said con 

d semiconductor cU 

1 

sot gas and a seconc 

i 
1 

; of the first prec\irs( 

l| of the second preci 
)f radicals; and 
^ elements in the lot 
irtion of the first tAm 

\ 

i 
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1 

storage medium having a 
[ operation of a semiconductor 
prising an equipment, a remote 
onfigured to introduce a gas 
iputer^readable program 
saning'system in accordance 

I precursor gas into the remote 

)r gas in the remote dissociator 

irsor gas in the remote 

tal dissociator, wherein the less 
ralitv of radicals that combine 

t 

' \ 


C 

In view of the foregoing 
Application are in condition for allows 

1 
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J all claims now pending in this 
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conference would expedite prosecutio];i of this application, 
undersigned at 303-571-4000. 
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